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Introduction
The term yedoma? ??? ?????? ??????????? ????? ???????????
??????????????????????????????????????????????????????????
??? ???? ????????????? ??? ???? ????????????? ??????? ???? ?????
yedoma??????????????????????????????????????????????????
????????????????????????????????????????????????????????????
???????? ???? ???? ???????????? ??? ?????? ??????? ??? ????????
??????? ?????????????????? ??????????? ???? ?????yedoma????????
geomorphologic origin and described the hills separating 
thermokarst depressions in East-Siberia, especially in the 
??????????????? ???? ??????? ????????? ????????? ??????
??????????????????????? ???????????????????????????????
?????????????????????????????????????????????????????????
former accumulation plains. In this sense, yedoma described 
a special geomorphological relief type in Siberian permafrost 
regions, directly formed by thermokarst and thermoerosion 
???????????????????????
The stratigraphical term Yedoma Suite???????????????????
for middle Pleistocene horizons in the northeastern Siberian 
????????? ??????????? ?????? ??????????? ??????? ?????
???????????????? ??????????????????? ??? ???? ????? ????????????
??????????????????????????????? ??????? ??????????????? ??????
??????????????????????????????????????????????????????????
??????? ??????? ????? ??????????????? ???? ??????? ?????????
??? ???? ????????? ??? ???? ?????????????????? ??????????? ???
Quaternary Stratigraphy of the Soviet Union in Magadan in 
??????????????????
?????? ???????? ???????????? ??? ??????????? ?????? ????????
??????????????????????????????????????????????????????????
???????? ?????????????????????????? ?????????? ????????????
??????????????????????????????????????????????????????? ??????
?????????????????????????????????????????????????? ??????????
?????????????????????????????????????????????????????????
???????????????????????????????????????????????
???? ????????? ??? ????????????????? ?????????? ??????? ?????
Pleistocene palaeoenvironmental archives for a large region 
of the Northern Hemisphere lacking major glacial records. 
??????? ???? ??????????????? ????????? ??????? ??????? ?????
?????? ???????? ???????????? ?????? ??????????????????????????
(cryolithology, sedimentology, palaeontology, palaeobotany, 
geochronology, mineralogy, isotope geochemistry, GIS, 
remote sensing) during the last ten years. We here present 
?? ????? ??????? ??? ????? ???????? ???????? ??? ???? ????????????
???????????????? ???????????????????????????????????????????
concept of its formation.
Study Region
?????? ?????? ??? ????? ???????? ???? ???????????????? ??? ????
????????????? ??? ???????????????? ?????? ??? ???????????????
???? ???? ????? ????????? ???? ???????? ???? ??? ???? ????? ??????
????????????????????????????????????????????????????????????????
continental shelf on both sides of the current seismically 
active boundary of the Eurasian and the North American 
continental plates.
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Characteristics of the Yedoma Suite
Occurrence and geomorphology
?????????????????????? ???????????????????????????????????
??????????????????????? ???????????????????? ?????? ??? ?????????
surrounding the northern and northeastern Siberian shelves, 
?????????????? ?????????????????????????????? ?????????????
??? ???????????? ??????? ???? ???? ???? ??????????? ??????? ????
??????????????????????????????????????????????????????????
????????????????????????? ????????????????????????????????
????????????????????????????????????? ???????? ??? ????????
?????? ????? ?????? ????? ?????? ??????? ???? ?? ????? ??????? ???
????????? ????????? ??? ???? ?????? ??????????? ??? ???? ??????
Schirrmeister et al. 2003). Therefore, foreland accumulation 
????????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????
???? ??????? ??????????? ??? ????????? ??????????? ??????? ????
????????????? ?????? ??????????????????????????? ???????????
??????????? ????????????? ???????? ?????? ??? ??????? ?????? ????
???????????????????????????????????????????????????????????
??????????????? ?????????? ????????????? ????????? ????????????
??????????????????????????????????????????????????????
???? ???????????????????????????????????????????????????
??????? ????????????????? ????? ??????? ??? ??????????????
along sea coasts and riverbanks (Fig. 2).
Cryolithology
??????????????????????????????? ????????????????????????
??? ??????? ????????? ???????? ?????? ????????????? ???????????
??? ??????????? ???? ?????????? ?????????? ???????????????????
???????????????????? ????????????????????????????????????
?? ???????? ???? ????????? ???????????? ??????? ??? ???? ?? ???
diameter and up to 10 m height are the most characteristic 
???????????? ????????????????????????????????????????????????
???????? ???? ??????????????? ????????? ???? ????? ?????????? ???
??????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????? ????
silty-sand layers. These features of continuous permafrost 
?????????? ?????????????? ??????????????? ?????????? ???????????
and landscape conditions.
??????????????????????? ????????????????????????????????????
??????????????????????????????????????????????????????????????
?????? ???? ?????????? ????? ????????? ???????????? ??? ?????????
thickness. These interlayers contain numerous small ice 
??????????????????????????????????????????????????????????????
?????????? ???? ??????????? ???????????????????? ?????????? ???
????????????????????????????????????????????????????????????
????? ????????????? ???? ???????? ???? ?????????? ??????? ???
??????? ???????? ??????????? ????? ?? ????????????? ???????????
table. The formation of these ice bands is a sign of stable 
surface conditions and stable active-layer depths over a 
certain time period, resulting in ice aggradation at the top 
of the permafrost table. The stable isotope signature of ice 
??????? ?????? ?????? ??????? ???? ???? ?????? ?????? ?????? ?????
????????????????????????????? ???????????????????????????????????
?????????????????????????????????????????????????????????????
??????????? ????????????????????? ?????????????????????? ????????
????????????????????????????????????????????????????????????????
???? ??????? ???? ????? ??????????? ???????? ???? ?????????? ????????
??????????????? ???????? ????????????? ???????? ???????????????? ????
Novosibir Island.
??????????????????????????????????????????????????????????????
?????????????????? ????????????????? ?????????????????????
?????????? ??????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????? ??????
???????????????????????????????
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??????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????
modern ones (Meyer et al. 2002a, b).
Organic carbon and grain-size parameters
???? ??????? ?????? ????????? ??????? ????????? ???????
??? ????????? ?????????? ??? ????? ??? ????? ??????????? ???????
???????????????????????????????????????????????????????????
1 m thickness are very common. The organic carbon content 
???????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????
?????????????????????????????????????????????????????
?????????????????????????????????????????????????????
are poorly sorted and differ in grain-size parameters from 
????? ??? ????? ?????? ???? ??????????? ??????????? ?????????????
?????????????????? ??????????????????????????????????????????
?????????????? ?????????????????????? ??? ????????? ????? ?????
???????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????
???????????????????????? ????????????
Summarizing the special cryolithological and 
sedimentological characteristics, it is concluded that the 
??????????????????????? ?????????????????????????????????????
???????????????????????????????????????????????????????????
???????????????????????????????????
Age determination and stratigraphy
???? ??? ?????? ?????? ????? ??? ?????????? ?? ???????????
AMS analyses of about 300 samples and some luminescence 
???????? ??????????????? ??? ???? ??????? ?????? ????????????? ???
???? ?????? ???????? ??? ???? ?????? The geochronologically 
?????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
?????????????????????????????????????????????????????????????
??????????????????????? ????????? ??? ???????????????????????
??????????????????????????????????????????????????????????
??????????????????????????????????????????????????????????
??????????????????? ??? ?????????????????????????????????
?????????????????????????????????????????????????????????????
??????????????????????????????????????? ????????? ????????
?????????????????????????? ?? ???????? ?????????????? ??????
?????? ??? ????????? ??????? ???? ???????? ???????? ??????? ????
?????????????? ???????? ??????? ??? ???? ?????????????????????
??? ???? ???????? ??? ????????? ???? ?????? ????????? ??????????
???????? ????????????????????????????? ??????????????????????
?????? ????? ????? ??????? ??? ??????????? ?????????? ??????????
?????? ????????? ????????? ???? ??????????????????? ????????
??? ???? ???? ????? ???? ?????? ????????? ??? ?????????????? ???
?????????? ????????????????????????????????????? ??????? ????
???????????????????????????????????????????????????????????
????????????????????????????????????????????????
Palaeoecology (Table 1)
???? ????? ???? ???? ??????? ???? ?????? ???????????? ???????
???????????????????????????????????????????????????????????
?????????????????????????????????????????? ???????????????
????? ???? ?????????? ??? ????????? ????????????????? ???????
??????? ???????????????????????????????????????????????????????
???????????????????????????????????????????????? ????????????
???????????????????????????????????????????????????????????
?????? ??? ????????? ?? ???????? ???????? ???? ???????? ??????
???? ??????? ???????????? ????? ???????? ????????????????????
?????????? ???????????? ?????????????? ??? ???? ????????????
Holocene transition. The palaeo-biosceonosis is called 
Mammoth Steppe or Tundra Steppe, combining both tundra 
????????????????????????????????? ??? ???????????????????????
???????????????????????? ????? ???????????????????????????????
???????????????????????????????????????????????????????????
??? ???????????? ???? ?????????????? ??????? ??? ???? ?????????
?????????????????????????????????????????????????????????????
???????????????????????
Formation of the Yedoma Suite
???????????????????????????????? ????????????????????????
???????????????????????????????????????????????????????????
Several geological processes are important for its formation 
??????????????????????????????????????????????
Table 1. Palaeoenvironmental stages of northeastern Siberian Arctic 
????????? ??????? ???? ????? ??????????? ?????????? ????? ???????????
???????????????????????????????? ??????????????????????????
??????? ??? ???????? ??????????? ????????????? ????????? ??? ???????????
Suite at various sites.
Allerœd
12 ky
?????????????????????????????????????
Warming climate??
First thermokarst depressions??
Sartan
30 - 12 ky
Sparse grass-sedge tundra??
?????????????????????????????????????????
???????????????????????
??????
ca. 50 - 30 ky
?????????????????????????????????????????
???????????????????????????????????????
???????????????????????
Zyryan
ca. 100 - 50 ky
Sparse grass sedge tundra??
??????????????????????????????
?????????????????????????????????????
??????????????????
??????????????????????????????????????
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??????????????????????????????????????????????????????
???? ???????? ????????? ??? ????????? ?????????? ??????????
???????? ??? ???????????? ????????? ??? ?????? ???? ?????????????
ranges (e.g., steep slopes, valleys, cryoplanation terraces, 
????? ????? ???????? ??????????? ???? ??? ?? ???????? ??????? ????
observed today at numerous sites in northeastern Siberia, 
?????????????????????????????????????????????????????????????
???????????????????????
2. A concentrated detritus mat forms due to repeated 
???????? ??? ????????????? ?????? ?????????? ??? ????????? ???
??????????????????????????????????????????????????? ???????
??????????????????????????????????????? ?????????????????????
???? ?????? ???? ?????????? ?????????? ???????? ???? ??????????
????????????????????????????????????????????????????????????
?????????? ???? ????? ????????? ??? ??????? ????????? ???????
????????????????????????????????????????????????????????????
??????????????????????????? ??????????????????????
??? ?????????? ??? ???????? ???? ???????? ????????? ??????????
??? ????????? ?????????? ???????? ????????????? ??????? ????
?????????????????????????????????????????????????????????????
partly also aeolian transport to piedmont plains, cryoplanation 
???????????????????????????????????????????
??? ???? ???????? ?????????? ?????????? ??? ???????????
processes of sediment accumulation, ground ice segregation, 
??????????? ???? ?????? ???????? ????????? ??????????? ?????
????????????????????????????????????????????????????????????
??????????????????????????????????????????????????????
?????? ??????????? ?????????? ??? ??????? ????????? ??? ????????
???????? ??? ???? ???????????? ??? ???????? ??????? ????????? ????
topographic gradient accumulation plains.
Conclusions
???? ??????? ?????? ??? ??? ?????????? ???????????????????
archive that spans large regional and chronological gaps 
??? ???? ?????? ???????????? ??? ???? ????? ???????????? ????????
??????????? ?????????????????? ?????????????????? ???? ???????
??????????? ????????? ?????? ??? ??????? ???????? ??????????????
???????????????????????????????????????????????????????????????
periglacial facies. 
???????????????? ??????????????????????????????????????
???? ??????????? ?????????? ???????????? ??? ???????? ??? ???????
??????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????
???????????? ??????? ??????? ?? ??????????????????????????
?????????????????????????????????????????????????????????????
of strongly continental climate and the local landscape 
?????????????????????????????????????????????????????????
?????? ??????????????????? ??????????? ??????? ???? ???????? ???
?????????????????????????????????? ???????
???????????????????? ???????????????????????
Figure 5. Grain-size distribution curves of clastic remains in 
???????? ?????????????????????????????????????????????????
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Introduction 
Today, the majority of Siberian landmasses are subject to 
permafrost conditions. This is also the case for most of the 
?????????????????????????? ???????????????????? ?????????
?????????????? ???????????????????????????????????????????????
been available that could be used to demonstrate variability 
of permafrost conditions for that time, nor have any suitable 
?????????????????????????????????????????????????????????
??????????????????????????????????????????????? ???????????
in northeastern Siberia. 
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among the main surface processes, and they trigger erosion 
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periglacial denudation is assumed for the Quaternary 
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non-glaciated NE Siberia. The development of a sediment-
??????????????????????? ????????????????????? ??????????????
??????????? ??? ???? ???????? ??? ????? ??????? ??? ???? ?????????
from former coring into the lake and frozen deposits of the 
catchment (Melles et al. 2005).
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occasional sand layers (?????????? ??? ???? ??????? ?ased on 
sedimentological data (physical properties, organic, and 
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